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X. 2 P (Photorepl i cat ion Process) U > X s ft'-¥-"7 i >\, 9 , @*f*&^> ^FiJfrfK ft*S 
If, =j>??PL>X. lUfflAIM, Jfcft*M K (LED) <n*->i Pttmiz 

tfffl & ft ^ T' #> £ . 



IU h\ Xfltflflk: «k 0 * ft OH * 3¥ JIB ic ift HH -* * * ft B)} a ia h' <r> % U M \z «k •) PH £ $ *i 



[ 0 0 6 2 ] 

lil P'<o=k 7 I: L T , UStefll 1 ~ 8 /fe VJtHSM 1 ~3 <n H & & m # 'J 7-tt«n«Lt 



[ 0 0 6 3 ] 

(^SSfliJ 1 &V6 ~8 ) 

[ 0 0 6 4 ] 

<T.*9.S> 
( 1 ) 

SI 1 ic ^ -Mr ISKfet JR ft ft *5 A : 1 0 m 1 
m 1 tc^i-^tSI^/lft^^B : 4 . lml 

Jxlftft^i: UT<^fi» 1 fe^tf^r<S5ft(«ilC2N<^SI!t: 1 . 65 ml) 
■jl 9 ) — >i :20.5ml 

TkU&Lfzik. 2 4^MIt^Cti:J; !) U»&J3Ht£-«to A & Vfr *&!&JS ffc^Jfo B * 

[ 0 0 6 5 1 

( 2 ) 

?D-sJfyH-7i-)t-yp>%1.0mg1SI!l!L fcSL 1 0 0'C ?7jD^-f £ c £ \z «k •) 
.17;- >i^M$tVh% U 81 g <r> ft tt ft # A ^ # . 
[ 0 0 6 6 ] 

^ 1 ic^-T^Ji r*3^yHX: 3ml 
^ 1 C^-f 1r8*»Y : 0 . 8ml 

2 4nmi&m>rz'&:. 1 o o *c »c an j&sg c tvz & »> . a *j & « t >i, 

[ 0 0 6 7 ] 

( 3 ) 

WttifcttB 0 . 5 5 g iztt Kl VZTfK-r^mm^WZ Z^O. 45g (45 fi«%) 
[ 0 0 6 8] 

c Bi ft * # C C*5^»*flH*t LT65!ft2 -if. iiSftS -If V * \zi^T±fc&MM 

[ 0 0 6 9 ] 

ite. *M£-#Z Zt LTtJ, &3?JMlc fcv^TlU pc^^tftjotv^. 
[ 0 0 7 0 ] 

^J£#J l :7iy>7?u-h &fttiHt#tlli 

9?flfc0J 6 : # 'J x * t 4, T * 'J U - P- ifeftfflHtlWfll 

7 :i*^fy7? U-h & ft 65! ft m fli 
* SS 09 8 : i- ') n — > r ? 'J u - P & ft 55Ht $1 /it 

Jiffi&ftliSffcffiflSli v iaT*>*a •> 

[ 0 0 7 1 ] 



[ 0 0 6 1 ] 



P O W> t)"y L 7 > 7' u * 'J v - fc> ^> 55: & . . 
[ 0 0 7 2 ] 

# ') i ^ t 4 7 ? 'J u - h ^j^BJ ft*tflg (± x ACS*'T? 'JP^ifc'f)*!). IS — 
P O SB 6* T ;u =i — >V b> «b # -5 . 
[ 0 0 7 3 ] 

H^yT - h ifcftttHbWH&tt* ACgU6*> 'J a -( dS*>ib4 •) * I S-P 

[ 0 0 7 4 ] 

v =i >&T ? H - h Jfe%«^t»J!8tt. A C > 7 * n ^ 9 . I S- 

P 0 5& if* > ') ■ =J - > ( S i - O ) a&#*7'H')7-fc^5j t 
[ 0 0 7 5 ] 
(l£«&#J2) 

JB5 ft n-W B HT^^UF^y-t^tfflv^IWB, ^«6#J 1 k la] +$ £ L fz . 
[ 0 0 7 6 ] 
(35MJ3) 

=fr » -6t JSHfc *J A t LT. 3->?>'Jn^^7'p^^HV>H.^x> ; 7>^fflv^ =fr 

[ 0 0 7 7 ] 

(HSfcflJ 4 JkV 5 ) 

[ 0 0 7 8 ] 

<I*1R> 

?< l CTFi-^^^JSfb^-^A^ ub . 417't^yh-x, tiiYiyicfii^ 

Ltzfc. 1 0 0t:T»iJ»**t5Ckk:J:9. jg*S*I»»iUtttt*fl?Dt»fc. - 
■Z T- . C tf> # ? 5HR i*' i: tt tt Hi # C <rcffi^SJ&litttti&#D fcffliffcS It fz '& co ® ft ^ ic ^ 

[ 0 0 7 9 ] 

k IriJIilc LTlf filfi L . If flfi^^^a 1 tc^ L fc. 
[0080] ( 

[ 0 0 8 1 ] 

S i O iU=f- ( Hfifctf'J 4 : W 2 0 n m) 
N b iO^IT (HJUfll 5 :fll0nm) 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

(tt$S#iJ2) 

[ 0 0 8 4 ] 

(J£t&0J3) 

[ 0 0 8 5 ] 



I3 6 5 nm) *«R«L» 65Sffc3 7'^ i: t/ic WW^W* 'J v - tt <r> mWk <?> W- 

Att 1 4 0 M-mT.*> o 
1 0 0 8 6 1 

C -4- > ^ffl v>T , ^TtTtKffJc cfc^s 400~700n mJkU 1 5 5 Onmlcfe 
J**igjfl3£ (%) H9'S«**3i 1 t^t. 

[ 0 0 8 7 1 

±ae&"*>'7>u*ffl^. #?fn&JR#:fc ( I R) 9t *f * *t o tz , 

1 0 0 8 8 1 

1*1 5 li. #tfl£0J 1 wfrtt&W.* 'i v - ft co f £ ft^co i R * - h fc7ji-frl*IT*>£. 121 
5 lc «fc 9 lc . 7 0 0 c m _1 tt£jftIM 6 5 0 c m -1 ft 'file > ? 7 'J n ^ v »IC«o* < 
i® iR £ - 9 b*&> •) v 9 0 0 cnrU^/l 5 5 0 c m " 1 ft 2E lc U 7 > «S a lc M -5 < Oft iR £ 

1 0 0 0 ~ 1 2 0 0 c m- [ coffim\Z S i - 0*g£-lcSo* < U8c i|X f — 9 
Zfz. 8 5 0 cm^fj-jSlC K ';>f4y 'J ^llcIoXtiR^-^ii^S. 
[ 0 0 8 9 1 

PI 6 li » ifcUt #J 1 co 55 it &.m <?> I Rf t-h*5pUtv>4. P16IC7p-tJ;-7ie. > 7 ? 
'Inifyi; 9 u 7 >!^CSo- < flftJRtf- 7 to* II tb h ft 6 ft** h V > > ') ^SlC=& 
o* < n&JjX tf— * h ft& v>, 

[ 0 0 9 0 1 

m 7 a, 3*i&m s <7>^$&&m * v v-ttf-i-cofiifli^j&co i Rf t-h^^ui^. 0 

7 IC^"f J: 7 lc . 7 0 0 cm'^Vl 6 5 0 c m" 1 ft file > 7 ? 'J n * ;> £ lc g o* < URiR 
f - 7 fr*S8#><bfts 9 0 0 c m-'SVl 5 5 0 c m -1 ftfiie r? u 7 > *S lc S o' < i«jK£ 

- ? fc*l£#><bft-5. Jt, 1 0 0 0 ~ 1 2 0 0 c m " 1 ft 5£ <7) $B tali lc S i - 0 < 
eft i|X t" — 9 t>*m*> ibne, * x 8 5 0 c m" 1 ft a£ lc h ') > >i> v V * 3S lc 36-* < 

- ? fc*S2*V'b*i*. El 5 * VEl 7 ic^i" =fc 7 lc , ic v% T It . ^Jgr^rj^xHlc 
*BH"t* S 5 0 c m " 1 ft ffi ift i|X * - * *>**T * Lu.^il lc § ^ % $J & U it 

#ij co I R * v - h lc It 4 8 5 0 c m " 1 ft fi co v£ - ? co # M. £ ?F L T o 5 . . 
[ 0 0 9 1 1 

lc. 1 Rx^n ^icfcv^T, ( 3 4 0 0 cm" : ftficoS i - 0 H *S £co n&i]X e - ^co^ 
$ ) /( 2 9 0 0 c m -1 ftE<o C - H ^ <=o US i|X £-*<5D7Si3) 0. 2 WTt 4 * 

J:7lC. y^rii (Si-OH) * tiT 5:t fc'fcf Hu. C co £- ^ M:^ 0 
. 2 «T 1 1 h Z t\z J: *) , Iv^IjS^tiSCtft'Tti. ^SS^J 1 V^Sfe^J 4 M V 
\z\t&M 2 let? It -5. ±Sfi I R * H ^ co £- ^ it^WTlc^^o 
[ 0 0 9 2 1 
^SiEfJ 1:0.1 

H5£#|J 4:0.2 • 
It $5:00 2:0.4 

a 4s . ±lfi £ - f it li . 0 4 ic ^ -t <k 7 lc L T ^ *> «b n * £ - it A./ B ^ «b W dl 3 ti 
•5 CO T* -6 o 
[ 0 0 9 3 1 

( rarr ^^ftft<osj5E) 

IJ. 85t, 8 5 %RHco^ftT.lc±ie&-t> f'U* 5 0 0 mmHHM-L. MW.'&<7>mft& 
comit&*&#> ; h Zt\z&*)MliiLrz. STtHi *S # * 1 k: . 
[ 0 0 9 4 ] 

( ^TK^coay^ ) 

J IS K 7 2 0 9 lc mi® L Rifx^co v > V >v & fpfty L v US ^ <^> S'J /E ^ =ff o fc- 
[ 0 0 9 5 1 

( HJdcoiiJS) 



±K&*:/-/**>ifcJII*>*>»«tt* (J IS. K 5 4 0 0 ) IcSJSW PJ 

£*5*%f< licit. 

[ 0 0 9 6 J » 

±ie^^<t^ * & =fr *» & jb # >j -ww^&m'tuctei-y z h ^ > ? j - ^«^>» 

ft iU ffi L . M # ft ic tt . M Jl 4> <r> V >) > * is 1 J — * * S «E ? tt !U L % * <r> tt i±5 Sfc * 
[ 0 0 9 7 1 

±ifi* > 7* * JJtjo, 1 5 5 0 n nilcfett- & iS ift ^ <?> ?E ft * S 1 fitti L Httftlcti 

) / c«tHBo<?>asa^) xi o o ^ . m t ixi i \z^l rz. 

[ 0 0 9 8 ] 
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[00991 _ 

m 1 ic^-f J: 7 Ic. * % Bfl ic Mi 7 H Jte M 1 ~ 8 l± . it$$$J 1 ~3 ictt^. • i»j"MT 
T- co S $T $ IK -ft fl: fr^J^ o z t t)*t> fr%> . ifeiT. MM. • MS Tic is if h -ff?Ittlc{f tiT 

[01001 

4^/SJf^!i. I^RT'COfi^f^k^tti&ttC CD ill £- gij £• l& ft!) fi S Z T 1 . 51 

M £ 8U * S!l P -f -5 Z i: T 1 • 5 9tSSt4:l:* , T§fc. * *? . fid *f ^ « 6 3 0 
n m ? PJ S L £ . 
[01011 

ccocfc -5 & JfcS « <b , 8S'h*i^ ^vSsflD-t ■£ Z fc Ic =fc •) Wf$^*iJiT'§ 5.: t.frhfrZ 
c N b 2 0 5 *£^*^/jn Lfc«^lc li Jffl Jf 35 £ ?I5 £ Z i: » S i O^lf 

j§ 3- iz \t mff m * (K < -r -5 Z t § -5 . 

[01021. 

35«t«l 1 »#C*ffl'v»T » «fr«W#9tlB 1- > XfcftW Lfzo « ft *W # I* ffl U > * 

ta. u=> z.*?mmm<7>nm u > x $ 1 1 t m^. z ataxic 

[01031 

Ell (a) lc^"t £ 7 ic , i§.l& 5 mm. 1 mm co 77*7 u > X 1 0 (#*t 

^f7X) ^lic, tt14Jfc# 1 lfcSSTLfc. «ltt*#l ltiu ^Jfcfll 1 cott'l±vS# C T*> 
5, flac, 0 1 ( b ) ic^i-* 7 IC l^ffllc^^SB^^^-t £ - v 'r'im&M 1 

3 xnm u > x 1 0 ±*>ttttift# 1 1 1 ff l ^ t > iXicEii ( c ) ic/j^-r * 7 ic 
s u > 1 0 w*^*^* 1 4 fcjsaw lt . tt-i±5«#i 1 *«ft3'*-c**£w # 

«• «b Sr * W fliJf 1 3 £ L fc. 
[01041 

ftlc. 0 1 ( d) Ic^i" «k 7 ic . £S 1 2 ^IROfl-L; 13 1 ( e ) ic^-f £ 7 H ' => 

xnm u > x 1 0 tmmm 1 3 <b % n & m & n m u > x 1 5 -zntz. 

[01051 

1 8 i: . CCD*>'?1 6»Wlc, L>X1 C C D* > 7 1 6 I: i ^ 7 ^ 

>; - > 1 8 ±co > -y >- - y - > ■ * W.-k U T il^ L . A?'J->18 ±cd > v >■ ~ 9 
- > U . 13 2 ic ^ -f =k 7 4 ffl 0 . 5nm<o>7y^'<?->l 9Tfc5. 
[01061 

L > X 1 7 k UT. ^7 u > X 1 0 *fflv»/bJt^»c tt» ^ffi u > Xiff ^col^ffliR- 

# tc i: *) s 0 3 C b ) ic tfk-f =fc 7 ^:l^e> v v * ' « 9 - ><?) iB^ ** 8t^ ^ ti tz . z tifc 
W LT > ±ie«0 J: 7 ictfM Ufc* ^a!^3E»H U > X 1 5 * U > X 1 7 t LTfflv^fc*-&t 
ti. 03 (a) ic ^ -f J: 7 & . > -v v i--<y->^SXlcarv7^^ ti/zdiff ft'i^^fc. 
[01071 

^S£#iJ 1 lilft flU 95 flfc fll T & "o nf;tt'tt)R#4Wv^T< ±Ifi t laJ+itc L t ^ a^ J ^M* 

ffi u > x^rfpia l fcjs^-t ±§e t ihi « <?5 <e m 6* # «b . 

[01081 

(HM 1 0 ) 

lit to ■? ic l t ^ -f x^s* * s i o in^-zftm L- 

[01091 



Witi^'ii 7 Z t lc J: *) \ S i 0 in=?*ftW L fc. Z co t B <r> , pHIR?T*^ , /i' 
7>coi)gJg£^ft2-<±T. i^il^S i 0 2fif«^ -(XSIiJiL/:. KJU 10 

n m > 30nra. 5 0 nm, 8 0 n m . lOOnm. 2 0 0 n m . 4 0 0 nm, SJ/IO 

0 0 n mco 8 fi3ieo??4 * -f Xco S i 0 2*47* frW L, fc. C <n J: 7 4 S i 0 
^>ffSltt, APPL I ED OPTICS Vol. 25, No. 9 ppl4 
8 1 ( 1 9 8 6 ) \zm^ 2 ftTu 

[0110] 

ni±.co «k 7 ic l t» >b ft w x<^s4 s s i o 2%i.i--k. %mm i <so # 'i v 

- tt£|-lc 1 0 m*% t 4 -5 J: 7 Ic^/jd L > HJfcfll 1 t IsJ+ilc LTiMtMItU^ > 7 
'H&flsJBILfc. »*>iifcS^ > t* ^ co ® ^ % |Sf| 8 . 
[0111] 

13 8 lc /T<"f" <£ 7 IC , S i OjlifiO^'f X6*/Jv £ < 4 5 lc o ft T 5& ^ © < 5->Tu 
hZt frfrfrZ. ^ lc 1 0 0 n mlUTlc** i: jg 5S ^ 6* SI (5^:t 
[0112] 
(HSfcfliJ 11) 

1 ictouT. &tevtt#B<^ A^^aGSft;? tfT «o ft 4 £#*>«5Hfc 

««ft«u usam^-frz z <o * * as be ft s ttT^ft ^mitm (mftm 1 . 52) 

[0113] 

tttt»{*B<z>fflSfl:*to*>f3rf*tt. HjM 1 lc to v> T ft£-$l A t % f$ £ JK f t ^ 
B co it* £ ft $ -tf 4 - i: IC J: 9 ^SLfc. 
[0114] 

4' to, * > -1 >v lc to It -5 ii^)? A rt 1 4 0 fx m U 2l5S#tt&:ll 6 3 0 nmTl^ 

1 tz . mfettsk*& 2 icTF-r« 

10 115 1' 
[3*2] 





1. 525 


1.53 


1.54 


1.55 




0.005 


0.01 


0.02 


0.03 




9035^-t 




80* 


6035 



[0116] 

m2 iz^-tftamfrhw^fr* j= 7 ic ^^^jHfi^^^Rft'-^^rajf ^ t » 

<r>mff^tcr>m^ 0 . 0 1 W T lc & £ C tic,* 1 . ^3i^**^< & £ C 
[0117] 
(HJfififl 12) 

< fxtt FftitHlc out <7>*&Ft > 

# *E Wi *> *» & « >* 'J T-»«-tt..±iB«> J= 7 lc s Mm&itttW t ^m%<itt;m~% J e;te 
t co f *> £ co T- , M«ll3tBa&VW«»3jffi-<?> t^££ttLTfcllirf>a:3B#tt*^-* , b*>"?*> 
•So JSWRT±K»=it. ^«^/x«tl^±JRfc , fr*S^/xWRi±iR<> , fti''bftTv^. MB^RW 
ffi±ljgl±. y -i> ^^ISISf^fttwK 7 ^P-fe^TWSft*. *fe. * 

l» & Jx tt Btf ih fR tt » Sfcfli¥tf)7ivh7*Pt^Ti*3ft4. *?£Bfl co^UJI^H # 'J v - 
±iE<0J:7lc, *fc»lc ft L T t 1r$Hc jhf LT ll*f £ ffir % -It * tf -* t cOT-£> 5 co 
T x M^^Jx^l^iblS^^^^^Jxttl^ib^coo-f nic^l LT tlW^Sf tt^/Ft. 
[0118] 

^oT, ^HB^cO^^^a # 'J W»IC «*: •) ' ft 2 » « iSl * A3 fifc b felt. CcO±lcMfJI 
L T tit * S i O 2/^ft^ 9 > ^<<^ t ^ IC*? S L < fflv^bft -5 . Kft^f>*W'**fc 



L T li v T i 0 2 ^T i 2 0 3* T ¥ W* <b il Z> , 
[0119] 

9 x-ftm l ts&n^i u > x<r>±_\z , s i o 2 /gHt*- ? > & /* at iw £ jr • 

UT« 0 . 1 m m JR /9 T A3 # L SHt* 7 > If (T i 2 0 3 J1 ) /S i 0 2 Ji<0 4 Ji 

<r> is jg *?§ 3s frh a % mmffi±m-zmi& u tz. 
[0120] 

( 4 ) c/>?raT-f¥ fitti l fc, 

[0121] 

( 1 ) @eglMH: 8 5 °C v 8 5%RHIH«t+lc 5 0 0 Bf FbIKCuI 

( 2 ) -SS 4 9 ft 3ft : - 4 5 'C t 8 5 *C * 1 0 0 -f 9 >l » *> M t 

( 3 ) <RfiMSft : - 4 5 'C<oJlt!+ iz 5 0 0 ^HKS 
( 4 ) ^fiMSft : 8 5 *C<7)ISm+lC 5 0 0 BfROlfce 

f IJS$^ ti-f . & «f #1 'ft * W "t * C t h*t>fri fzo 

[0122] _ _ 

ffl9li, l.lfi ( 1 ) ^fflfiffiMitt»Sk0>JRW**^"*PI"C*>*. PI 9. £ 1* * "5 K » a 

[0123] 

[0124] 

(HJfefiO 13) 

ffttLT^ ^)ffi*f^^3i't4-b 7 5 v * (l!B*f*fi 2.1) tfflv^l^U, HMJ 9 
[0125] 

# *i « £ # I* Bfi u > Xic ooTiTfiBi L i: C % . %UM 9 t l5j#lc > v/- >< ? 
-> &&%\z %±$lntzm& hfltz, 

[0126] 

( 1 4 ~ 1 7 JStVitlRiW 4 ) 

'J » WT^ISTlc J; *) at&L fz, 

[0 1.27] 

^ 1ST ^ 

(1)^3 lc^* Irtt&Hft^WA : 15.3ml. TkV^k 3 lc ^ m®&m it&W B 
: 6 . 3 4 m 1 *. x y ; 3 1 . 6g Ic/jd£, 3 *Uc Jx ft ft* & i: UT 2&£*)fi»* 
3. 8ml*»)Lfc. ;ft* + Ai:lft}fLfcgt,-SST7 8^1lRELT, flo * 

. MUSICS tirfe. 
[0128] 

( 2 ) f 'ofttliafwSS 5 m 1 t y t - U: t >K S6-0ift6»J kLTl-tKa 
^^-^p-.*^t-7ii*-t'h>tl 0 m g L.'f^ftl'O or -e/jna&f * 
z t iz J; •) #9 1 g tttt yg it E * U tz 

[0129] 

( 3 ) JttttSSiftE ic, f*3 ic^^-^t^^Y^ lral*»il,.2 3 i?l8ISfli:»aLfc* 
1 0 5 X:\znamtZ Z t \z * •) , Si*J*>1rttll*Y*JK«W>£L, tt14ig*F 
[0130] 

( 4 ) & 14 vS it F ic. a 3 lc /T< "t £ H r * = ! s K X * 3 . 7 5ml WU Sflf 7 
L . ttttiB* G * if- . 



[0131] 

( 5 ) m 3 lz ^ •? m;Mffl 1 4^ 1 6 Ik Zf 1 7 ic o u T tt. fci'li Sift F lc , m 3 ^ ■? jg 
»JS * 3 m 1 vgflj? L 2 m 1 *^;/jn L . ftjf L T 2 JSlc#» L fc. 

[01321 

( 6 ) ^tfevgiSH 0 . 5 5 s left L . 313 Ic ^"f *«SSm-&# Z Z£ 0 . 4 5 g VJfcftD L fc 
[01331 

( 7 ) Z <o M 14 vg -it I J¥2 1 4 0 m m^>^^ >v 2fa<mf? **c<^ffllc 
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